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SOURCE : 
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ENTRY DATE: 



MEDLINE on STN 
2005484 958 MEDLINE 
PubMed ID: 16153453 

Cloning and biochemical characterization of APIT, a new 
1- amino acid oxidase from 
Aplysia punctata. 

Butzke Daniel; Hurwitz Robert; Thiede Bernd; Goedert 
Sigrid; Rudel Thomas 

Department of Molecular Biology, Max Planck Institute for 
Infection Biology, Schumannstr. 21/22, D-10117 Berlin, 
Germany . 

Toxicon : official journal of the International Society on 

Toxinology, (2005 Oct) Vol. 46, No. 5, pp. 479-89. 

Journal code: 1307333. ISSN: 0041-0101. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200602 

Entered STN: 13 Sep 2005 

Last Updated on STN: 8 Feb 2006 

Entered Medline: 7 Feb 2006 



AB The purple ink of the sea hare Aplysia punctata 

contains a 60 kDa protein with tumoricidal activity. This A. 
punctata ink toxin (APIT) kills tumor cells within 6--8h in an 
apoptosis independent manner by the production of high amounts of hydrogen 
peroxide which induce a necrotic form of oxidative stress. Here, we 
describe the biochemical features of APIT associated with its anti-tumor 
activity. APIT is a weakly glycosylated FAD-binding L-amino acid 
oxidase that catalyzes the oxidative deamination of L- lysine and 
L-arginine and thereby produces hydrogen peroxide (H(2)0(2)), ammonia 
(NH(4)(+)) and the corresponding alpha-keto acids. The tumoricidal effect 
is completely abrogated in the absence of the amino acids L- lysine and 
L-arginine. The enzyme is stable at temperatures from 0 to 50 degrees C. 
Similar to other FAD-binding enzymes, it is resistant against tryptic 
digest. Even digest with proteinase K fails to degrade the enzyme. 
Cloning of the APIT gene and subsequent sequencing revealed a FAD-binding 
domain followed by a so-called GG-motif , which is typical for L-amino 
acid oxidases. Strongest homology exists to escapin, 
aplysianin A precursor, the cyplasins L and S and achacin. 

L2 ANSWER 2 OF 6 BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
ACCESSION NUMBER: 2006:38210 BIOSIS 
DOCUMENT NUMBER: PREV200600042025 

TITLE: Cloning and biochemical characterization of APIT, a new 

L-amino acid oxidase from 
Aplysia punctata. 

AUTHOR (S) : Butzke, Daniel; Hurwitz, Robert; Thiede, Bernd; Goedert, 

Sigrid; Rudel, Thomas [Reprint Author] 
CORPORATE SOURCE: Max Planck Inst Infect Biol, Dept Mol Biol, Schumannstr 

21-22, D-10117 Berlin, Germany 

rudel®mpiib-berlin . mpg . de 
SOURCE: Toxicon, (OCT 2005) Vol. 46, No. 5, pp. 479-489. 

CODEN: T0XIA6. ISSN: 0041-0101. 
DOCUMENT TYPE: Article 
LANGUAGE : Engl i sh 

ENTRY DATE: Entered STN: 28 Dec 2 005 

Last Updated on STN: 28 Dec 2 005 

AB The purple ink of the sea hare Aplysia punctata 

contains a 60 kDa protein with tumoricidal activity. This A. 
punctata ink toxin (APIT) kills tumor cells within 6-8 h in an 
apoptosis independent manner by the production of high amounts of hydrogen 
peroxide which induce a necrotic form of oxidative stress. Here, we 
describe the biochemical features of APIT associated with its ant i- tumor 
activity. APIT is a weakly glycosylated FAD-binding L-amino acid 
oxidase that catalyzes the oxidative deamination Of L- lysine and 
L-arginine and thereby produces hydrogen peroxide (H202) , ammonia (NH4+) 
and the corresponding a-keto acids. The tumoricidal effect is completely 
abrogated in the absence of the amino acids L- lysine and L-arginine. The 
enzyme is stable at temperatures from 0 to 50 degrees C. Similar to other 
FAD-binding enzymes, it is resistant against tryptic digest. Even digest 
with proteinase K fails to degrade the enzyme. Cloning of the APIT gene 
and subsequent sequencing revealed a FAD-binding domain followed by a 
so-called GG-motif, which is typical for L-amino acid 
oxidases. Strongest homology exists to escapin, aplysianin A 
precursor, the cyplasins L and S and achacin. (c) 2005 Elsevier Ltd. All 
rights reserved. 

L2 ANSWER 3 OF 6 CAPLUS COPYRIGHT 2006 ACS on STN 
ACCESSION NUMBER: 2005:980597 CAPLUS 

DOCUMENT NUMBER: 143:320451 

TITLE: Cloning and biochemical characterization of APIT, a 

new L-amino acid oxidase from 
^lysia punctata 

AUTHOR(S) : Butzke, Daniel; Hurwitz, Robert; Thiede, Bernd; 

Goedert, Sigrid; Rudel, Thomas 



CORPORATE SOURCE: Department of Molecular Biology, Max Planck Institute 

for Infection Biology, Berlin, D-10117, Germany 

SOURCE: " Toxicon (2005), 46(5), 479-489 

CODEN: T0XIA6; ISSN: 0041-0101 

PUBLISHER: Elsevier Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB The purple ink of the sea hare Aplysia punctata 

contains a 60 kDa protein with tumoricidal activity. This A. 
punctata ink toxin (APIT) kills tumor cells within 6-8 h in an 
apoptosis independent manner by the production of high amts. of hydrogen 
peroxide which induce a necrotic form of oxidative stress. Here, we 
describe the biochem. features of APIT associated with its anti-tumor 
activity. APIT is a weakly glycosylated FAD-binding L-amino acid 
oxidase that catalyzes the oxidative deamination of L- lysine and 
L-arginine and thereby produces hydrogen peroxide (H202), ammonia (NH+4) 
and the corresponding a-keto acids. The tumoricidal effect is 
completely abrogated in the absence of the amino acids L- lysine and 
L-arginine. The enzyme is stable at temps, from 0 to 50°. Similar 
to other FAD-binding enzymes, it is resistant against tryptic digest. 
Even digest with proteinase K fails to degrade the enzyme. Cloning of the 
APIT gene and subsequent sequencing revealed a FAD-binding domain followed 
by a so-called GG-motif , which is typical for L-amino acid 
oxidases. Strongest homol . exists to escapin, aplysianin A 
precursor, the cyplasins L and S and achacin. 

REFERENCE COUNT: 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2004:633950 CAPLUS 
141: 169975 

Purification, cloning and characterization of L-amino 

acid oxidase with cytotoxic activity 

from Aplysia punctata and use for 

the diagnosis and treatment of cancer 

Butzke, Daniel; Goedert, Sigrid; Dittrich, Michael; 

Rudel, Thomas; Meyer, Thomas F. 

Max-Planck-Gesellschaf t Zur Foerderung Der 

Wissenschaften E.V., Germany 

PCT Int. Appl., 125 pp. 

CODEN : PIXXD2 

Patent 
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PRIORITY APPLN. INFO.: EP 2003-1232 A 20030120 

EP 2003-26613 A 20031119 

WO 2004-EP423 W 20040120 

AB The present invention relates to a cytotoxic polypeptide which is an 



L-amino acid oxidase isolated from the ink of the sea 

hare Aplysia punctata via anion exchange chromatog. 

and gel filtration. The polypeptide is termed APIT (Aplysia 

punctata ink toxin) . Tumor cells treated with APIT displays a 

morphol. which is neither typical for apoptosis nor for necrosis but 

rather is typical for oxidative damage induced cell death. The cDNA 

sequence and the encoded amino acid sequence of APIT isoforms are 

provided. The toxic and enzymic activity of APIT is due to the presence 

of an attached FAD. It was demonstrated that the cytotoxic activity 

depended on the H202 producing enzymic activity of APIT. From all amino 

acids tested only L- lysine and L-arginine served as substrates for APIT to 

produce hydrogen peroxide. Sensitivity of different tumor cell lines to 

APIT induced cell death was studied. Change in protein expression pattern 

in Jurkat T cells after treatment with APIT was investigated. The 

influence of APIT on the gene exression of ^ tumor cells was investigated by 

Microarray technol. It was shown that healthy human cells are resistant 

against the APIT-induced cell death. APIT can be used for the manufacture of a 

medicament for the diagnosis and treatment of cancer. 

L2 ANSWER 5 OF 6 LIFESCI COPYRIGHT 2006 CSA on STN 
ACCESSION NUMBER: 2006:50133 LIFESCI 

TITLE: Cloning and biochemical characterization of APIT, a new 

l-amino acid oxidase from 
Aplysia punctata 

AUTHOR: Butzke, Daniel; Hurwitz, Robert; Thiede, Bernd; Goedert, 

Sigrid; Rudel, Thomas 
CORPORATE SOURCE: Department of Molecular Biology, Max Planck Institute for 

Infection Biology, Schumannstr. 21/22, D- 10117 Berlin, 

Germany; E-mail : rudel@mpiib-berlin.mpg . de 
SOURCE: Toxicon, (20051000) vol. 46, no. 5, pp. 479-489. 

ISSN: 0041-0101. 
DOCUMENT TYPE: Journal 
FILE SEGMENT: X 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB The purple ink of the sea hare Aplysia punctata 

contains a 60 kDa protein with tumoricidal activity. This A. 
punctata ink toxin (APIT) kills tumor cells within 6-8 h in an 
apoptosis independent manner by the production of high amounts of hydrogen 
peroxide which induce a necrotic form of oxidative stress. Here, we 
describe the biochemical features of APIT associated with its anti-tumor 
activity. APIT is a weakly glycosylated FAD-binding l-amino acid 
oxidase that catalyzes the oxidative deamination of 1- lysine and 
1-arginine and thereby produces hydrogen peroxide (H sub(2)0 sub{2)), 
ammonia [image] and the corresponding alpha -keto acids. The tumoricidal 
effect is completely abrogated in the absence of the amino acids 1-lysine 
and 1-arginine. The enzyme is stable at temperatures from 0 to 50 not 
equal to . Similar to other FAD-binding enzymes, it is resistant against 
tryptic digest. Even digest with proteinase K fails to degrade the enzyme. 
Cloning of the APIT gene and subsequent sequencing revealed a FAD-binding 
domain followed by a so-called GG-motif , which is typical for l-amino 
acid oxidases. Strongest homology exists to escapin, 
aplysianin A precursor, the cyplasins L and S and achacin. 

L2 ANSWER 6 OF 6 EMBASE COPYRIGHT (c) 2006 Elsevier B.V. All rights 

reserved on STN 
ACCESSION NUMBER: 2005402427 EMBASE 

TITLE: Cloning and biochemical characterization of APIT, a new 

L-amino acid oxidase from 
Aplysia punctata. 

AUTHOR: Butzke D.; Hurwitz R.; Thiede B,; Goedert S.; Rudel T. 

CORPORATE SOURCE: T. Rudel, Department of Molecular Biology, Max Planck 

Institute for Infection Biology, Schumannstr. 21/22, 
D-10117 Berlin, Germany, rudel@mpiib-berlin.mpg.de 



SOURCE: Toxicon, (2005) Vol. 46, No. 5, pp. 479-489. . 

Refs: 29 

ISSN: 0041-0101 CODEN: T0XIA6 
PUBLISHER IDENT.: S 0041-0101(05)00198-4 
COUNTRY: United Kingdom 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 030 Pharmacology 

037 Drug Literature Index 

052 Toxicology 
LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 6 Oct 2005 

Last Updated on STN: 6 Oct 2 005 

AB The purple ink of the sea hare Aplysia punctata 

contains a 60 kDa protein with tumoricidal activity. This A. 
punctata ink toxin (APIT) kills tumor cells within 6-8 h in an 
apoptosis independent manner by the production of high amounts of hydrogen 
peroxide which induce a necrotic form of oxidative stress. Here, we 
describe the biochemical features of APIT associated with its anti-tumor 
activity. APIT is a weakly glycosylated FAD-binding 1-amino acid 
oxidase that catalyzes the oxidative deamination of 1- lysine and 
1-arginine and thereby produces hydrogen peroxide (H(2)0(2)), ammonia 
(NH4+) and the corresponding a-keto acids. The tumoricidal effect 
is completely abrogated in the absence of the amino acids 1- lysine and 
1-arginine. The enzyme is stable at temperatures from 0 to SO^C. 
Similar to other FAD-binding enzymes, it is resistant against tryptic 
digest. Even digest with proteinase K fails to degrade the enzyme. 
Cloning of the APIT gene and subsequent sequencing revealed a FAD-binding 
domain followed by a so-called GG-motif , which is typical for 1-amino 
acid oxidases. Strongest homology exists to escapin, 

aplysianin A precursor, the cyplasins L and S and achacin. .COPYRGT. 2005 
Elsevier Ltd. All rights reserved. 
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MEDLINE on STN 
2006003581 MEDLINE 
PubMed ID: 16290235 

Drug discovery and sea hares: bigger is better. 
Barsby Todd 

Faculty of Science, University of Ontario Institute of 
Technology, 2000 Simcoe Street North, Oshawa, ON LIH 7K4, 
Canada. . todd.barsby®uoit . ca 

Trends in biotechnology, (2006 Jan) Vol. 24, No. 1, pp. 

1-3. Electronic Publication: 2005-11-14'. 

Journal code: 8310903. ISSN: 0167-7799. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200602 

Entered STN: 4 Jan 2006 

Last Updated on STN: 1 Mar 2006 

Entered Medline: 28 Feb 2006 
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MEDLINE on STN 
2005667108 IN-PROCESS 
PubMed ID: 16354780 

Packaging .of chemicals in the defensive secretory glands of 
the sea hare Aplysia calif ornica. 

Johnson Paul M; Kicklighter Cynthia E; Schmidt Manfred; 
Kamio Michiya; Yang Hsiuchin; Elkin Dimitry; Michel William 
C; Tai Phang C; Derby Charles D 



CORPORATE SOURCE: Department of Biology, Center for Behavioral Neuroscience, 

and Brains and Behavior Program, Georgia State University, 
Atlanta, GA 3 03 03 USA. 

CONTRACT NUMBER: GM-34766 (NIGMS) 

SOURCE: The Journal of experimental biology, (2006 Jan) Vol. 209, 

No. Pt 1, pp. 78-88. 

Journal code: 0243705. ISSN: 0022-0949. 
PUB. COUNTRY: England: United Kingdom 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Engl i sh 

FILE SEGMENT: NONMEDLINE; IN-PROCESS; NONINDEXED; Priority Journals 

ENTRY DATE: Entered STN: 20 Dec 2005 

Last Updated on STN: 3 Feb 2006 



LI ANSWER 3 OF 28 MEDLINE on STN 

ACCESSION NUMBER: 2005484958 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 16153453 

TITLE: Cloning and biochemical characterization of APIT, a new 

1 -amino acid oxidase from 
Aplysia punctata. 

AUTHOR: Butzke Daniel; Hurwitz Robert; Thiede Bernd; Goedert 

Sigrid; Rudel Thomas 
CORPORATE SOURCE: Department of Molecular Biology, Max Planck Institute for 

Infection Biology, Schumannstr. 21/22, D-10117 Berlin, 

Germany. 

SOURCE: Toxicon : official journal of the International Society on 

Toxinology, (2005 Oct) Vol. 46, No. 5, pp. 479-89. 
Journal code: 1307333. ISSN: 0041-0101. 

PUB. COUNTRY: England: United Kingdom 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00602 

ENTRY DATE: Entered STN: 13 Sep 2005 

Last Updated on STN: 8 Feb 2006 
Entered Medline: 7 Feb 2006 
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28 MEDLINE on STN 

2005484133 MEDLINE 
PubMed ID: 16155232 

Cloning, characterization and expression of escapin, a 
broadly antimicrobial FAD- containing L-amino acid 
oxidase from ink of the sea hare Aplysia 
calif ornica . 

Yang Hsiuchin; Johnson Paul Micah; Ko Ko-Chun; Kamio 
Michiya; Germann Markus W; Derby Charles D; Tai Phang C 
Department of Biology, Georgia State University, Atlanta, 

GA 30302-4010, USA. 
GM-34766 (NIGMS) 

The Journal of experimental biology, (2005 Sep) Vol. 208, 
No. Pt 18, pp. 3609-22. 

Journal code: 0243705. ISSN: 0022-0949. 

England: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
200603 

Entered STN: 13 Sep 2005 

Last Updated on STN: 17 Mar 2006 

Entered Medline: 16 Mar 2006 
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Occurrence of free D-aspartic acid in the 
circumsoesophageal ganglia of Aplysia fasciata. 
D'Aniello A; Nardi G; Vetere A; Ferguson G P 
Department of Biochemistry, Stazione Zoologica A. Dohrn, 
Napoli, Italy. 

Life sciences, (1993) Vol. 52, No. 8, pp. 733-6. 

Journal code: 0375521. ISSN: 0024-3205. 

ENGLAND: United Kingdom 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
199304 

Entered STN: 16 Apr 1993 

Last Updated on STN: 3 Feb 1997 

Entered Medline: 6 Apr 1993 

BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
2006:255046 BIOSIS 
PREV200600261834 

Drug discovery and sea hares: bigger is better. 
Barsby, Todd [Reprint Author] 

Univ Ontario, Inst Technol, Fac Sci, 2000 Simcoe St N, 
Oshawa, ON LIH 7K4 , Canada 
todd . barsbyOuoit . ca 

Trends in Biotechnology, (JAN 2006) Vol. 24, No. 1, pp. 
1-3 . 

CODEN: TRBIDM. ISSN: 0167-7799. 

Article 

English 

Entered STN: 3 May 2 006 

Last Updated on STN: 3 May 2 006 
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BIOSIS COPYRIGHT (c) 2006 The Thomson Corporation on STN 
2006:242722 BIOSIS 
PREV200600239663 

Packaging of chemicals in the defensive secretory glands of 
the sea hare Aplysia calif ornica. 

Johnson, Paul M. ; Kicklighter, Cynthia E. ; Schmidt, 
Manfred; Kamio, Michiya; Yang, 
Michel, William C. 
[Reprint Author] 
Georgia State Univ, Dept Biol, 
GA 30303 USA 
cderby@gsu . edu 
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